Electrochemical Detection of Viable Bacterial Cells Using a Tetrazolium Salt.
In this study, electrochemical detection of viable bacterial cells was performed using a tetrazolium salt, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT), which was converted to an insoluble and redox active formazan compound in viable microbial cells. The insolubility of this formazan was effectively exploited as a surface-confined redox event. An indium-tin-oxide electrode was applied to a microbial suspension that had been incubated with MTT and was heated to dry for the extraction and adsorption of formazan. Drying led to the appearance of a distinctive voltammetric oxidation peak at +0.1 V vs Ag|AgCl, the magnitude of which was successfully correlated to the number of viable microbes in the suspension. Thus, the electrochemical detection of formazan was effectively coupled with the thermal lysis of microbes. It is also noteworthy that this lysis-adsorption technique was highly selective to the hydrophobic formazan molecule due to the removal of hydrophilic cell components during equilibration in a phosphate buffer before voltammetric measurement. This technique was capable of detecting microbes above 2.8 × 101 CFU mL-1 and required only a 1 h incubation. The results of this study indicate that the sensitivity of the present technique is up to 10 000-fold higher than that of MTT colorimetry. The higher sensitivity was mainly ascribed to the concentration of the microbially produced formazan on the electrode by thorough desiccation of the bacterial suspension.